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SSME  EAICI
REDUNDANCY SCREEN

Component Graws:  Igriters and Sepsors ) Frepared: m. Olhaar
CIL Hem: JIO-AA-01 JA02.8A. D1 Approved: T. Noguyen
Compongnt: HPETP Turbine Discharge Tamp Tharmocouple Sensors 1554, GE2) Approval Date: ¥30my
Part Number: RE1754, RE1751 Changad; 1
Falluis Mode: Erroneaus output signal. Drracibea #: CCBO eI 01904
Paga: 1of 1
CriticaMy
Phaze Fafure ! Effect rescription Hazard Raferenca
F Erranaaus cutpl sfgnals from IRree o mote sensors whhin quakification it result i loss of engme slar Inhiklf @ LSC prolection. 1]
4.3 Loss of vehlchs during starl due fo HPFTP buibine farure rray result If turhing ouetermperalurs tondllion cecurs and is not detectad or open FE-D15.0M
air fira e detaralion may rasudl If leakage exlsts and |3 not delegled,
'
Redimndanty Screens: SEMSOR SYSTEM: LIKE RECUNDANGY
A: Pass - Redundent herdware items sre cepable of checkowt during normal prounsd furnanound.
E: Fail - Logs of a redundant harware llama is nol datecksble during flight.
C: Pass - Leess of redundent hardwars il=mes could noé e sult from a Eingle credibles evani
5 Ezraneous oulpul skanals born of qualRed sensors whlhen the rediing [rls rests in loss of redlime protectlon. Lose of vahel dua ta 1R
1.1 HPFTP turbipe faibare may tasull il Lurina ovarlemperatire conddion accurs and | not detecled. ME.D15 i
Redundancy Screens: SENSOR SYSTEM: LIKE REDUNDARCY
A Fasg - Axdundand bardwara tms ere copakhe of checkout durng rovmal ground lumarourd,
O: T all - Loss of a sedvndant hardwars slems |s noi detectab's during flenhit.
C: Pase - Lass ol reduntant hardware ibsms coold not resolt from a shhgle cesdrble evanl
rd Erranecus auput gignals trom all 2ansers oulside qualificaton Bmils resuit In senzer diquakficalion cawsing a loss of redline mao nikring 1R
4.1 and & MCF indfcatfon. Logs of vehicle due to HPFTE turtine feilure rray resulk if tierbine owetemperalure candilion oesure and 19 not ME-Di 5 M
. delacled.
Radundency Screens: SENSOR SYSTEM  LIKE REDUNDAKGY
A Pags - Redundand hatdeare llems are cepable of cheghout during ripomal graund Hamaroond.
B: Pass - Loss ¢f & redundant hardware items kb detectabls during flight,
C: Paag - Loss of redundant herdware stems could net result fram a single redible avent,
b Erraneous output signals frem both qualfled 2=nsors on ihe $ame channel within the rading Rmits resuits n loss of rsdline protactian. R
A4 Loss elvehlche dus 1o HPFTP furbdne failure may resull if (urbina everemperating sandiflan coeurs and ks rat detected. ME-D15 1}

fedundancy Sareans: SENSOR SYSTEM: LIKE REDUNDAMNCY R

Az Pass - Redurdant hardwere fems are gapable of checkou during narmal ground turmanend.
E: Fail - Loss of a redu~dant handware ilems is nol datactable duting Might.
C: Pass - Loss of redundant hardware ilems caokd nat resall hizm g single cradiye avent.
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QESIGN
Campenenl Group: Igniltars and S5engors Fraparad: ML CHlvar
CIL Mamn: J301-A 401, F302-AA01 : Appeovad: T. Nguyan
Compgnent: HFFTF Turbine Discharge Temp Thermocoupla Sanaory {361, GE Approval Date: 33009
Fart Humber: RE1751, RE1TE1 Chengoe ¥ 1
Failure Mod e Erronepus oulput slgnel. . Clractive & CCHD ME1.D 1490
Pape: 1od 1

Cezlgn ! Docume nl Ralaence
FAILURE CAUSE:  A: Opan In gircult; Brohen leadwirg or leadwlire conniectlons.

BLECTROMIC, ELECTRICAL, AND ELECTROMECHANICAL PARTS FOR THE TRANSDUCER INVOLVED IN THIS FUNSTION HAVE BEEN SELECTED FROM THE CLASS 5 OR EQUIVALENT
APPROVED PARTS SELECTION (1}, THE TRANSOUCER SENSOR ELEMENT IS MADE FROM TYFE K THERMOGCUPLE WIRES. (CHROMEL AND AL UMEL) MEETING THE SFECIAL LIMITS
OF ERRCR (2}, THE THERMOGOUPLE JUNGTION IS PROTECTED BY A METAL OMIDE IMSULANT AMD A INCONEL 600 SHEATH (2). THE THERMOCOUPLE NEAS LRING JUKCTIONS ARE
FUSION WELDED (2). THE SENSING ELEMENT ASSEMBLY IS BRAZED INSIDE AN INCONEL 625 HOUSING i2). THE HOUS ING PROVIDES RESISTANCE TO MECHAMICALINSTALLATION
DAMAGE. PROCESSES USED FOR WELDING IS CONTROLLED BY SPECIFICATION (). LEADWIRE CONNEGTIONS ARE WELDED IN A STRAMN FREE CONFI URATIGH AND COVERED
VUFTH AN INSULATING HEAT SHRINK TUBING. UPPER WIRING POTTING PREVENTS WIRE MOVEWENT AND SUBSEQUENT WIRE FAILURE 3,

(11 B0 ASFA, 12) BRC1751: (3) RL10008
FAILURE CANSE: B Shortin clrcult; cantamination, loas of Ingulallon,

SEMSDRS ARE HERMETICALLY EEALED TO PROTECT FROM CONTAMINATION. A BACK FILL OF THE SEMSOR CAVITY I3 DONE TO INCORPCRATE AM INERT PLIRGE, FREVEMTING
CORROS'CN DR CONDENSATION IM THE SENSOR (1}, LEAK RATE HEQUIREMENTS ARE CONTROLLED PER SPECIFICATION TO PREVENT INDUCTANGE OF FOREIGN SUBSTANCES
AND PREVENT LOSS OF THE IMERT GAS BACKFILL INTEAKAL POTTING FROTECTS FROM GORROSION (.

{11 REATS1
FAILURE CAUSE: £ Structoral fallure of prate.
THE HOT GAS TEMPCRATURE SENSOR PROBE |5 MADE FROM INCOMNEL 525, INGONEL 525 WAS SELECTED FOR (TS TEMSILE STREMSTH, RESISTANGE TO GEMERAL GORROSION.

WELDABILITY T0 2M] SERIES CRES, AMD RESISTANCE TO STRESS CORRDSION CRACKING (13 (2). HYDROGEN ENVIRCHIENT EMBRITTLEMENT IS NOT CONSIDERED A FROBLEM
UHOER THEE COMDITION OF USE, THE PROEE HOMSING IS A ONE PIECE DESKGH ELIMINATING PROBE VWELD RELATED FAILLIRES [3).

(1) RES-BAC2; {2) MSFC-S3PEC-522, (1 RG17451
FAIL\PRE CAUSE: ALL CAUSES

SENSOR SYSTEM GESIGH PROVIDES REDUNDANCY TO THE ELECTRICAL COMPOMENTS TO PRECLUDE ALL SINGLE POMINT FAILURES OF THE CONTROL FUNGTIONS. THE SENSCORS
ARE A VENDGR ITEM, DRAWING SPECIFIGATION AND MANUFAGTURING PROCESSES ARE CONTRCLLED Y ROCKETDYHE {1). ALL BEMSOR DESIGNS ARE SUBJECTED 7O A

CRITICAL DESIGN REVIEW. ANY DESIGEH CHANGES ARE RE-REWVIEWED (13. THE RE1751-01 SENSORS HAVE COMPLETED USEFUL LIFE TESTING (1), INCLUDING WIBRATHIN TESTIMG
{13 THE MINIMUI FACTORS OF SAFETY MEET CEI REQUIREMENTZ [2). THE SENSORS WERE ANALYZED FOR HIGH CYCLE FATIGUE AND LOW CYCLE FATIGUE LIFE ANL MEET CE|

REQUIREMENTS (3] THE CONTROLLER MONITOR SYSTEM IS COIWPRISED OF REDUNDANT SENSOR ELEGTRONICS. REDUNDANT HARNESSES, AND REDUNDANT COMTROLLER
GHANNELS {4).

(VRGPS (2] RSS-4546 CFI20RM001E; (3) RLOOR37, CPAgoRmaaae; {4) CPADEROMNG 3 2.3:5
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INSPECTION AND TEST
Component Graup: Ignllers ane Sensorms Prepared: ™. O lwar
, EIL Kam: ) JITT-AAD1, J30 2.0 A0 " Approved: T_Nguymn
Companant: HEFTP Turkine Dlachaige Temp Thermocouple Sensors (G551, G5.2) Approval Crate: Arxargn
Part Huniber: RE1TS1, RE1Fs1 . Changa n: i
Fallura Mada: Erroneota sutput algnal Diractive A: CCBD MEA-DT4904
Pagp: 1ol i
Faiure Cavees Sign ficant Craraziedstics Insgect.onis) f Teaifa) Documet Aeferance
& TEMPERATURE ' RE1751
TRAMSDUCER
COMPORNENT INTEGRITY THE THERMACALIPLE ALLOYS ARE IMBPECTED FER SPECIFICATION AEDANRENENTS RC1751
PROCESSES USED | THE TRANSDUCER MANUFAGTURE AND ASSEREL Y ARE YERIFIED FER
SPECIFICATION AND INCLLIDE; RCA75%
» ELECTRICAL CONMECTIONS MADE BY WELDINIE. RL1090E
- ENCAPSULATION OF COMPOMENTS, ACiTS1
- ELEMENT CONETRUGTION IS RADIDGARAPHICALLY INSPECTED.
B TEMPERATURE RE 1751
TRANSDUZER RES1231
COMMECTOR RECEPTACLE .
COMHECTOR INTEQRITY THE PLATING QM THE GONNECTOR FINS |5 INSPECTED PER SPECIFICATION REQUIREMENTS, RG1ZM
THE FOLLOWING TESTS ARE PERFORMED BURING PAHUFACTURING SND SENSOR ACCEPTANCE:
= WISLAL INSPECTION. R TEY
« INSULATION RESISTANCE GETWEEN FIN3 8M0 THE CASE 1% VERIFIED TO BE WITHIM R T8
SPECGIFICATION, RG1751
- DIELECTRIC WL TAGE TESTS MEASURE THE CURRENT LEAKAGE BETWEEN FIMNS AND CASE AND
WERIFY THEM TO BE W THIN SPECIFICATION.
- .. . — - - - . - - L] -
G TEMPERATURE RE1751
TRANSDLCER
MATERIAL INTEGRITY MATERIAL INTESRITY 12 VERIFIED PER SPECIFICATION REQUIREMENTS, RE1751
aLL CALIZES TEMPERATURE : RE1T
TRAMEOUCEX §
ASSEMELY INTEGRITY ALL VENDOR IMSFECTION AND TEST GRITER 15 UNUER RDCKETDYME APPROVAL AND SONTROL,  BS1751
TRANSOUCERS ARE SUBJECTED TO A 'WORKMANS HIP SCREEN MG ACCEPTANCE TEST IHGLUDING
VIBRATION AND Tt ERMAL CYGLE.
TRANSOUCERS ARE CALIBRATED PER SPECIEHSATION REQLNREMENTS.
HOT FIRE ACCER TANCE SENSDR GPERATION IS VERIFIED THROUGH HOT FIRE ACCEPTANCE TESTING, RLOD4RT
TESTING (OGREEN ALIN}
OATA REVIEW ALL CONTROLLER DATA FROM THE PREVIOUS FLIGHT DR HOT FIRE 1S REVIEWED. ANY MEFC PLM 1224

ANOMALOLUS CONDITION HOTED REDUIRES FURTHER TESTING OR HARDINARE REFLACEMENT
PRIDR T3 THE MEXT FLIGHT

FRE-FLISHT CHECKQUT SENSCORS ARE TESTED FOR INSULATION RESISTANCE AFTER EACH HOT FIRE. CMRSD WHBLR 250
SENSORS ARE WSUALLY IHSPECSTED, FINABRSEY WA AEH I s
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Sornponznt Group: lgpnlters and Sensorg Frepared; M. Qliver
CIL Hem; JI01-A4A-01, 0Z-AA0 Approwad: T. Hguysi
Component: HEFTP Turbine Discharge Tamp Thermocouple Sensors |G6.1, G5.2) Approwal Date: Lo T
Parl Number: RE1754, RETTRY Change 4: 1
Faltura Moda: Erroneous outaut slgnal. Dkaclive ¥: CCBD ME30T-d9sq
Pape: 2ol 2 '
Failure Causas Significart Characlaristoz Inspectionis) / Teslis) Do urmant Rafememcs

ALL CHUZES

Failyre History:

Dparational Lica:

FHE-FLIGHT CHECKOUT SENGOR QPERATION 15 VERIFIED EVERY IISSION FLOW BY SUGCESEFUL COMPLETION OF THE
CONTROLLER SENSOR ELECTRIC AL CHECKOUT, (LAST TEST)

OMRSD Wa1A00,017
OMRSE0 SDOFAC21

Comprehenawe ta’lure history data is maintaleed In tha Problem Repaorting dalsbase [PRAMSPRACA)
Relarence: MASA |etlar SA21957308 a=d Rocketdy~e [elbar BARCDITS I,
Mot Arplicabla, i



